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Utility Model Pub. No.7-17964 
published Apr. 26. 1995 
Appln. No.1-136336 
filed Nov. 24, 1989 
I aid-Open Pub. No. 3-79085 
published Aug. 12. 1991 
Applicant: Zexel Corp. 
Inventor: Miki NAKAMURA et al. 

TITLE OF INVENTION: Heat exchanger 

CLAIM: 

(Claiml) A heat exchanger which comprises a partition plate for defining 
a plurality of spaces axially in a header pipe, characterized in that: 

said header pipe is separated to a tank and an end plate radially, 
said partition plate comprising upper and lower plates formed as a 
horizontal section in the header pipe, the plates being spaced to each 
other at least partially, a bore being formed in the header pipe to 
communicate with a space defined by said header pipe and portions 
spaced between said two plates. 
DETAILED DESCRIPTION OF THE INVENTION: 
(Industrial Field of application) 

The present invention relates to a heat exchanger for a vehicle, 
and especially lo a partition plate for a header pipe. > 
(Prior art) 

As a heat exchanger for a vehicle, for example, what is mentioned 
in Patent laid-Open Pub. No.63-34466 is known. This type of the heat 
exchanger comprises a parallel-flow-type in which a number of flat tubes 
are laminated in parallel on each other via corrugated fins, a header pipe 
being connected to each end of the flat tubes. 

To make a plurality of pass typos in which the tubes am wound at a 
plurality of times, there is provided a partition plate for separating the flat 

l 
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tubes to groups in each of the header pipes. As shown in Figs. 11 (a) 
and (b), the partition plate 25 which comprises a smaller diameter portion 
25a and a larger diameter portion 25b is inserted via a slit 27 of the 
header pipe 26 into the header pipe 26, and the outer circumferential 
surface of the smaller diameter portion 25a of the partition plate 25 is 
integrally connected with the inner circumferential surface by brazing. 

But brazing between the partition plate and the header pipe could 
be incomplete, in which, as shown by an arrow in Fig. 1(a). cooling 
medium if leaked through incomplete brazed point to adjacent space, 
called "inside leakage", thereby decreasing cooling amount which flows in 
a path, which results in disadvantage that heat exchange efficiency is 
decreased. 

Conventionally, to detect such inside leakage, after brazing by 
detaching upper and lower end caps of the header pipe, liquid of cooling 
medium gas R113 is introduced through the upper and lower end openings 
of the header pipe and it is confirmed by watching whether to leak from 
the lower end. Thereafter, each of the caps are attached. 
(Problems to be solved by the invention) 

However, there is disadvantage that it is difficult to surely detect 
the inside leakage through the partition plate of an intermediate portion by 
watching when a plurality of partition plates are provided in a single 
header pipe. 

Therefore it is an object to provide a heat exchanger in which 
inside leakage through a partition plate in a header pipe can be easily 
detected surely by watching. 
(Means for solving the problem and its function) 

According to the present invention, there is provided a heat 
exchanger which comprises a partition plate for defining a plurality of 
spaces axially in a header pipe, characterized in that: 

said header pipe is separated to a tank and an end plate radially, 
said partition plate comprising upper and lower plates formed as a 
horizontal section in the header pipe, the plates being spaced to each 
other at least partially, a bore being formed in the header pipe to 
communicate with a space defined by said header pipe and portions 

2 



AUG 14 '02 10^46 



33 13013510431 PAGE. 09 



spaced between said two plates. 

Therefore, if there is portion at which the plate of the partition plate 
is not surely brazed to the inner circumferential surface of the header pipe, 
a detection gas flows out of the space in air-tight examination, and it can 
be easily detected by watching, thereby allowing it possible to detect 
where the partition plate has defect, surely. 
(Embodiments) 

The first embodiment of the present invention will be described 
with respect to Figs. 1 to 4 as below. 

As shown as a whole in Fig. 2, in a heat exchanger 13 of this 
embodiment, a number of flat tubes 14 are laminated via corrugated fins 
15 in parallel," and header pipes 1 are connected to each end of the flat 
tubes 14 to constitute a parallel-flow type. In the figure, 16,17 denote 
side plates; 18 denotes an inlet joint; 19 denotes an outlet joint; and 20 
denotes caps for closing openings of the upper and lower ends. 

As shown in Fig. 1 (a), the header pipe 1 comprises a tank 2 and 
an end plate 3 which are curved to have an appropriate elliptical section. 
A number of bores 21 are formed in the end plate 3 to correspond to the 
flat tube 14, and the end of each of the flat tubes 14 is inserted to the bore 
21 to attain brazing. 2a denotes a connecting portion of the tank 2, and 
3a denotes a connecting portion of the end plate 3. 

As shown in Fig. 2, partition plates 4 are provided in the header 
pipes b1, a flow path for cooling medium is wound at several times 
between the inlet joint 18 and the outlet joint 19 to f^rm a plurality of paths 
(five paths in this embodiment), thereby defining a plurality of spaces 
axi3lly in each of the header pipec 1 by the partition plates 4. 

The partition plate 4 comprises two plates 5,6 connected to each 
other, as shown in Fig. 1(a) to (c). As shown in Fig. 3(a), the two plates 
5,6 are formed such that top plan form is the same as a horizontal section 
of the pipe, and projections 5a, 6a are formed at each of the 
circumferences. As shown in Fig. 3(b), the two plates 5,6 are formed by 
press processing such that the upper plate 5 and the lower plate 6 are 
formed as frusto-cones which are contacted to each other. As shown in 
Fig. 4, the middle of the plate 5 is overlapped on the middle of the plate 6, 

3 
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and a$ shown in Fig. 1(b), a recess 7 at the center is formed for integral 
connecting. Thus, the two plates 5,6 are connected with a space at the 
circumference. 

In the meantime, in the tank 2 of the header pipe 1 in which the 
partition plate 4 is provided, bores 9,10 are formed to correspond to the 
projections 5a. 6a of the partition plate 4. The projections 5.6 are 
engaged in the bores 9,10. and the connecting portion 3a of the end plate 
3 is engaged in the connecting portion 2a of the tank 2. so that the 
partition plate 4 is positioned. 

Further, an annular space 11 is defined by the plates 5,6 of the 
partition plate 4 and the header pipe 1, and two bores 12 are provided on 
the tank 2 to communicate with the space 11. 

Therefore, as shown in Fig. 1 (a) to (c), the partition plate 4 is 
combined in the header pipe 1 by brazing. If inside leakage occurs 
owing to uncertain brazing between the partition plate 4 and the header 
pipe 1, a gas for examining air-tightness flows out of the space 11 via the $ 
bore 12, which can be easily detected surely by watching. 

The second embodiment of the present invention will be described 
as below. 

A partition plate 4 in the embodiment is formed as U-shape at 
vertical section as shown in Fig. 5(b). 

As shown in Fig. 5(c) and (d), plates 5,6 which have the same as 
horizontally-sectioned shape in the header pipe 1 are formed by pressing 
while connecting at tangential line to keep symmetrical with respect to a 
central line 1. As shown in Fig. 5(d). they are bent at lines 1, and 1 ? in 
order and formed as shown in Fig. 5(a) and (b). In this embodiment, the 
pl3tes 5 and 6 are connected at connecting portions, and a space 11 
therein communicates with a bore 12 of a tank 2 similar to the foregoing 
embodiment, thereby achieving similar advantage. 

Furthermore, the third embodiment will be described with respect 
to Fig. 6. In this embodiment, plates 5,6 of a partition plate 4 arc formed 
in a header pipe 1 having projections 5a,6a. The middle of the plate 6 is 
projected upwards, and its top is engaged on the plate 5 to form a K 
shaped vertical section. 

4 
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The fourth embodiment will be described with respect to Fig. 7. 
In a partition plate 4 of this embodiment, two plates 5,6 are connected by 
a bolt 23 via a sleeve 22, and a head of the bolt 23 and a nut are fixed by 
caulking, thereby achieving similar advantage. 

The partition plate is not limited to those in the first to fourth 
embodiments, but can be made in the fifth to seventh embodiments as 
below. 

In the fifth to seventh embodiments, as shown in Figs. 8 to 10, 
three projections 5a, 5b. 5c and 6a,6b,6c are provided in plates 5,6 of a 
partition plate 4 respectively. The projections Sa^a^b^b.Sc.Bc are 
provided such that the projections 5b. 6b and 5c, 6c are positioned in 
connecting portions 2a, 2a between a tank 2 and an end plate 3, and bores 
10 are formed at the connecting portions 2a, 3a, thereby making 
positioning of the partition plate 4 more certain. 

In this invention, the bore 12 is not limited to the number of the 
embodiments. The embodiments disclose a parallel-flow-typc heat 
exchanger, but may be applied to other types of heat exchanger. 
(Advantages of the invention) 

As described above, according to the present invention, in the 
partition plate, the two plates are connected at least partially with spacing, 
and the bore is formed in the header pipe to communicate with a space 
formed in the two plates of the header pipe. If inside leakage occurs 
owing to unsure brazing between the circumference of the partition plate 
and the inner circumferential surface of the header pipe, detection gas is 
discharged via the space and the bore, thereby detecting the leakage 
easily and surely by watching. 
BRIEF DESCRIPTION OF THE DRAWINGS: 

Figs. 1(a) to 4 relate to one embodiment of the present invention; 

Fig. 1(a) illustrates a partition plate in a header pipe and a 
sectional view taken along the line 1a-1a in Fig. 1(a) and line 1b-1b in Fig. 

, Fig. 1(b) is a sectional view taken along the line 1b-1b in Fig. 1(a); 
Fig. 1 (c) is a sectional view taken along the Iine1c-1cin Fig. 1(a); 
Fig. 2 is a front elevational view of a heat exchanger; 

b 
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Fig. 3(a) is a top plan view of the partition plate; 

Fig. 3(b) is a sectional view taken along the line lllb-lllb in Fig. 

3(a): 

Fig. 4 is a perspective view of the partition plate; 
Fig. 5(a) to (d) relate to the second embodiment of the present 
invention; 

Fig. 5(a) is a sectional view taken along the line Va-Va in Fig. 5(b) 
to illustrate a partition plate in a header pipe; 

Fig. 5(b) is a sectional view taken along the line Vb-Vb in Fig. 5(a); 
Fig. 5(c) is a top plan view of a plate; 

Fig. 5(d) is a sectional view taken along the line Vd-Vd in Fig. 5(c); 

Fig. 6 is a vertical sectional view of the third embodiment of the 
present invention; 

Fig. 7 is a vertical sectional view of the fourth embodiment of the 
present invention: 

Figs. 8, 9 and 10 are horizontal sectional views which illustrate the 
fifth, sixth and seventh embodiments of the present invention respectively; 

Figs. 11(a) and (b) relate to a conventional example ; 

Fig 11(a) is a vertical sectional view of a header pipe; and 

Fig. 11(b) is a sectional view taken along the line Xlb-Xib in Fig, 

11(a). 

10: header pipe, 2: tank; 3: end plate, 4: partition plate, 5,6: plate, 
11: space. 12: bore, 13: heart exchanger \ 
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